A b s t r a c t
Prostate cancer (PCa) can be found incidentally when the prostate is removed during cystoprostatectomy for bladder cancer (incidentally detected cancer), found latently at autopsy without ever having caused symptoms during the person's lifetime, or clinically diagnosed by physical examination, laboratory tests, and/or symptoms. The incidence of prostate cancer in each of these settings is different. [1] [2] [3] [4] It is widely known that PCa has great discrepancy between its high incidence and its comparatively low morbidity and mortality rates. 5, 6 For example, the lifetime probability of being diagnosed with PCa is 16% and the probability of dying of PCa is 3%. 5 Early diagnosis of lethal prostate cancer is a laudable goal, as is avoidance of unnecessary treatment, but current methods are inaccurate for making this determination. In no other malignancy is there such a vast reservoir of undetected cases that may never become clinically significant or cause death, 7 yet we are unable to stratify significant and insignificant cancers.
The aim of this study was to determine the incidence and features of incidental PCa in radical cystoprostatectomy (RCP) specimens for bladder cancer.
Materials and Methods
The study was done on specimens from 248 consecutive men with muscle-invasive bladder urothelial carcinoma and no history or clinical evidence of PCa before surgery and whose RCP specimen was examined from 1995 to 2007 at the 5 pathology services associated with the United HospitalsPolytechnic University of the Marche Region, Ancona, Italy. The mean patient age was 68 years (range, 43-95 years). All patients were white men from the Marche Region, located in eastern central Italy, where a relatively homogeneous population lives. The procedure for this research project conformed to the provisions of the Declaration of Helsinki.
A routine pathologic examination was used for all RCP specimens. Soon after the operation, the prostate was severed from the bladder and then covered with India ink. After fixation for 24 hours in 4% neutral buffered formalin, the prostate specimens were step sectioned at 3-mm intervals perpendicular to the long axis (apical-basal) of the gland (in the years 1995 and 1998, some of the prostate specimens were sliced at an interval of 5 mm). 1 The apex, base, and seminal vesicles were removed from each specimen and submitted in total for routine histologic examination. The cut specimens were postfixed for an additional 24 hours and then dehydrated in graded alcohols, cleared in xylene, embedded in paraffin, and examined histologically as 5-µm-thick, whole-mount, H&E-stained sections. 8, 9 All of the prostate H&E-stained slides and pathology reports were reviewed by 2 genitourinary pathologists (R. Mazzucchelli and R. Montironi). Data on the features listed in zTable 1z were obtained. The stage of prostate cancers was based on the 2002 revision of the TNM. 10 The Gleason grading used in this study was the modified system according to the International Society of Urological Pathology/World Health Organization. 11, 12 PCa volume was determined by using the point-counting method as previously described. 13 Briefly, the number of grid points falling within the area with cancer were counted, multiplied by the area associated with each point (2.25 mm 2 ), then multiplied by the thickness of the slice to yield the volume of cancer in the corresponding prostate tissue slice. The volume obtained in all slices was then summed and multiplied by a shrinking factor of 1.3.
For the present study, PCa was considered clinically significant if any of the following criteria were present: total tumor volume, 0.5 cc or less; Gleason grade, 4 or more; extraprostatic extension; seminal vesicle invasion; lymph node metastasis (of PCa); or positive surgical margins. 14 
Results
PCa was present in 123 (49.6%) of 248 specimens ( Table 1 ). The mean patient age was 67 years (range, 53-95 years). All were acinar adenocarcinomas, and 98 (79.7%) were located in the peripheral zone zImage 1z. Of the 123 adenocarcinomas, 96 (78.0%) were pT2a, whereas 11 (8.9%) and 9 (7.3%) were pT2b and pT2c, respectively, with lower frequency in other pT categories (Table 1 ). In 107 specimens (87.0%), the Gleason score was 6 or less. Negative margins were present in 96.7% of cases. All cases were pN0 for PCa. In 116 specimens (94.3%), the volume was less than 0.5 cc. Of the 123 cases of incidentally detected prostate cancer, 100 (81.3%) were considered clinically insignificant. Follow-up data were available for 60 patients (length of follow-up, mean, 60 months; range, 1-120 months). The cause of death was not related to the PCa in any of the patients.
Discussion
The frequency of PCa incidentally detected in RCP specimens is extremely variable, ranging from less than 10% to nearly 60%. 15, 16 This variability can be explained by several factors, including pathologic sampling techniques. In this respect, the slice thickness of the prostate and whether the prostate is totally embedded represent 2 important issues. In our study, with slices taken every 3 mm from the base to the apex of the gland, as is usually performed for radical prostatectomy specimens, incidentally detected PCa was present in 49.6% of specimens. Others observed similar rates of PCa using the same technique. [17] [18] [19] [20] [21] Ruffion et al 22 found a 51.0% rate of incidentally detected PCa, advocating the use of even finer slices (2.5 mm). Similar results were seen in the study by Abbas et al, 23 who examined prostatic tissue from 40 RCP specimens with serial step slices taken at 2-to 3-mm intervals. The frequency of autopsy-detected cancer is similar. 1 On the other hand, a lower incidence was seen in studies using a different pathologic examination protocol. For example, Moutzouris et al 24 identified PCa in 27% of the examined specimens when using 5-mm thick slices, while the percentage was low (4.0%) in a report from a Taiwanese group. 25 The latter result could be due to the influence of the study population in addition to the pathologic technique, as it is well known that the incidence of PCa is higher in the West than in Asian countries. 26 In 81.3% of the incidentally detected carcinomas in the present study, the total tumor volume was less than 0.5 cc, and, in this group, there were no tumors with a Gleason pattern of 4 or greater, extraprostatic extension, seminal vesicle invasion, lymph node metastasis (of PCa), or a positive prostatic surgical margin. This means that the majority of incidentally detected cancers can be considered clinically insignificant, ie, only 18.7% of incidentally detected cancers in our series were clinically significant.
The proportion of clinically significant cancers in the series published previously varies from 10% to 70% 8,17-25,27-39 zTable 2z. Also such wide variability could be related to the pathologic examination protocol, criteria adopted to define clinically significant cancer, and the population under investigation. Prange et al 33 16 Data are given as number (percentage) unless otherwise indicated.
whereas the presence of clinically significant PCa in the study by Abdelhady et al 27 was 31%. Revelo et al 20 found a 41.3% rate of unsuspected PCa; 48% of these were considered clinically significant. In a series of 141 RCPs reported by Delongchamps et al, 29 20 (14.2%) PCas were identified, 14 of which (70%) were considered significant. Androulakakis et al 40 suggested that the simultaneous finding of PCa and bladder cancer did not affect the prognosis of either disease. The patient's prognosis seemed to be related to the characteristics of each tumor, separately. 40 Pritchett et al 34 reported no worse survival in patients with both cancers compared with patients with bladder cancer alone. In our study, in none of the patients whose follow-up data were available to us was the cause of death related to the PCa. Other authors have found results similar to ours. 23, 24, 29, 32, 41 In the series reported by Delongchamps et al, 29 10 patients died of bladder cancer after a median interval of 13 months. Eight patients remained free of disease after a median follow-up of 64.5 months. The poor survival rate was due to the advanced stage of the bladder tumors seen in the majority of patients, compared with that of the incidentally detected PCa. 29 In the study by Abbas et al, 23 16 of 18 patients with incidentally detected PCa were alive with no apparent disease progression at a mean follow-up of 15.2 months. The cause of death in the 2 patients who died was not related to the PCa. 23 Moutzouris et al, 24 in analyzing patient outcomes for 16 patients with unsuspected PCa, found only 1 recurrent prostatic disease. Concomitant PCa was localized to the apex and recurred on a urethral-ileal anastomosis. At a mean follow-up of 39 months, 7 patients died of metastatic bladder cancer, whereas the patient with recurrent PCa was still alive. 24 Compared with the aforementioned studies, in the present investigation, precise information on clinically insignificant cancer was obtained from a relatively homogeneous population in eastern central Italy and from a population larger than in the other series, by meticulous pathologic grading and staging after review, and by volume measurement with sectioning at an interval of 3 mm. A detailed examination of prostatic tissue specimens was of paramount importance in the detection of small cancers.
Previous studies from our group indicated that incidentally detected PCa is less aggressive than PCa clinically detected with regard to stage, Gleason score, and surgical margin status. 1 The expression of some markers of aggressiveness (ie, nuclear and nucleolar size, proliferation activity, HER2 gene amplification, HER2 protein expression, endothelin-1 and its receptors, and racemase) was investigated by our group in incidentally detected pT2 Gleason score 6 PCa and compared with clinical cancer with matched stage and score. It was found that incidentally detected cancers are different from clinically detected cancers in terms of marker expression, having cell features of less aggressiveness. [1] [2] [3] [4] To the best of our knowledge, studies comparing insignificant with significant incidentally detected cancer are lacking.
Incidentally detected PCa is frequently observed in RCP specimens. The majority are considered clinically insignificant. The results of the current investigation could be of paramount importance when trying to understand the type of cancers found in screening programs. To this end, it would be of great interest to conduct a study in which the features of incidentally detected PCa are compared with those of PCa found in a screening program. Such a study could be of help in further defining the criteria for clinically insignificant prostate cancer.
